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(54) THERMALLY CONDUCTIVE REACTION-CURING RESIN MOLDING AND ITS 
MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermally 
conductive reaction-curing resin molding which can 
exhibit excellent thermal conductivity, and its 
manufacturing method. 

SOLUTION: The thermally conductive reaction-curing 
resin molding is obtained by curing a reaction-curing 

resin composition comprising a blend of 100 pts.wt. of a --'"^ 
reaction-curing resin with 5-800 pts.wt. of a thermally A^JjHWiv-* \^ ^ 
conductive filler. The thermally conductive filler has in at *" 1 ^ 



least one direction a thermal conductivity (X2) higher ^ |^ 

resin, and it has a magnetic anisotropy. The molecular 



than the thermal conductivity OS) of the reaction-curing ' ^ 



chain of the reaction-curing resin and the thermally 
conductive filler are magnetically oriented in the 
direction of heat conduction of the obtained thermally 
conductive reaction-curing resin molding. The thermally 
conductive reaction-curing resin molding is 
manufactured by applying a magnetic field to the 
reaction-curing resin composition before the reaction- 
curing resin undergoes reaction curing, and allowing the reaction-curing resin to cure in a state 
in which the magnetic field is applied thereto. 
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[ 0 0 3 3 ] 

mtemv£ftmm<oMtemb us, ^ 9 7 7* -y h , ^ m a -fb * , &m$atm. 
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&mmitm, it mm mm. ^i&m&r. & *t m & m. * s ^ y*-#^v^ ? n if-x, 

[ 0 0 3 4 ] 

& m rn.it m t it ft * ft * 9 * , * ft ^ -r * * tft7;v5 = 9^f > ltb 

, Mitfr J & it £ #& ^ as P tf b 5 o ^illt ttli, # V T ? V u ~ h V ;^ (P 

AN) % ft X |ft li % ^^7=:— Xfy^- (tf ) 5£ ft St I® ift , ft*UfcJE«fcteJ:oT:»& 
tb5^»»^t^^ s *fffe.tv?» 0 / fit 3£ ;£ « 30 £: L T ft . # — y = >f A* » # — j|5 v 

•f ; a — :/ „ # — tf? >- y * — > ig ^ P *l 5 . 

[ 0 0 3 5 ] 

^fS^tt^E^^JOgH-a-ifi, S««fka»Jil 0 0Ii»C#UT, 5-8 0 OligH, 
jftL< S3 0~ 4 0 0 $t>t»*L< Ii5 0~ 2 5 0 lI3!ffc?io © IE 

Aft 5 m^§P*«T-fe5 i , » € * tt K J& « fl^S » J» J* ^ # © » ft * ft # ^ + # 4: ft 5 c 

- # . 8 0 oitas^gitE^tSi, Rfcm4tM®mm&Vs)<o%;m&m±l', 5 a 

fba»fflfcl»e*tt3iE*3fllSri&— K^*S*S^iasBJ«fcftS. ^ o T . !Kt £ iff « 35 41 

M&mmmfa £ 3 r. t a* h m t ft s t t tt, ^k^sfg&eafcttsjsaflsMSOg 

[ 0 0 3 6 ] 

1) ft , il< Tfc 0 . 5 W / ( m • K ) S m T? 5 . iixfeO»eS»tt3lS*?WJC33ft«^ 

#iao©f»Gc¥* ( 1 2 ) ft , fcj&mitmmm (of&fcm>& ( x 1 ) «t 9 t> ^ v> t> 

Ot&oT, !?SL<tt2 0~ 2 0 0 0W/ ( m • K ) „ $ fetlft L< Ii 2 0 0 ~2 0 
0 0 W / (m-K) T? S> 5 0 rof^{5*^ ( X 2 ) # 2 0 W / (m-K) it T? ifc 5 <h , 

3*fii»ttS^Wfta!«flB*»ft:©*ieS»tt*5^ + ^i:ft5»-t*ta**>«. — # , 2 0 0 0 
W/ (m-K) ^lx5ietttS*iliA?t5 0^BiTfe5. 
[ 0 0 3 7 ] 

o * , a&Jt ^^©^^^tt?E*^jsrBa-a-i-5#-a-, ^©*i«ift$?;£u<fto 

. 0 1~200;/m, £9£f;£L<ft0. 5 ~ 1 5 0 m . S tjf 4 L< II 1 . 0~1 
OO^m-efeSo ^ (D U & ft 0 . 0 1 ji mJttffi , X S 2 0 0 m m Srfi t 5 t , x^^i/f 

JIBK»ra!Re*tt^*3W©#*te3 J «sT-*-3 t t tt, 4> ft IE -g- i" 5 tf: ft f> S a it 

^*^*#-:|£©?ffcfc^tt^:«^n;:*3V^ft, *OUSISL< ft 0 . 1~2 5 0 M m 
^ iO&SL<M:50~ 2 0 0 #m 1 J tl:&S L< ft 1 0 0~ 1 5 0 #mT?fe5„ r. CD 

a m t ft s *3 -t^a* *> •& . — ft > 2 ooAmios^i, j& #t <7 * % — m±ft&ifc v 

[ 0 0 3 8 ] 

r^f>©fieittS«io4'-efc, B^^^ ( a 2 ) i-«^5r t^fc, £f £ u < ft ft If 

mm. if v v r 4 h s a ^ * * * , a as ^ w * , tftr/K-^A, mit* j mRvmit 

a> 31 ft *v 5 4> ft < tt>— a -e fe 5 o 

[ 0 0 3 9 ] 

S*iiltXU : ^7 7r-f Mcfclt5'>4< i t-7/Wiei* ( A. 2 ) ft , £J ;£ L < ft 2 

0 0~2 0 0 0W/ (m-K) , £ D & S L < ft 4 0 0 ~ 2 0 0 0 W/ (m-K) , £ b 

tjJSKftl 0 0 0 - 2 0 0 0W/ (m-K) "C &> 5 „ ^ CD •(£ SI * ( X 2 ) « s 2 0 0 

W / (m-K) iBWV^efctetfW&fbftv^-tftasabS. - ^ , 2 0 

0 0 W / (m • K) &mx.Z> 8tmMMB.Xfiiy 7 7 7 J V ft . Af t50iSBit*5*5^ 

a* & 5 . 

[ 0 0 4 0 ] 
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mmmm&xi ^ v 7 7 4 h n , m»n\zmm.t£^^. ti cijuioiei* (mitts 

, 30W/ ( m • k ) ) ittKL, m m $* * fRj » of 9 c fi t ex f 5 * |S) o H5if ( 
0iJ X. rf , 1 0 0 0W/ ( m • K ) ) ^*«KliRV\ Ski::. M X. IX t° y ^ %k l%m Mm <D M 

# -ft ^ ( x . ) f± > 10 _4 t?fco-Cv rtlf>©^fi«Xt)«^77r ^ hol*tt 

[ 0 0 4 1 ] 

^m^^iti, ^©11^*^, M ^ o V> T fi # E S $ ?i , iS*ttt^[^cD^e 

#*b<r±trs'f l 3RiBj|.a*it§.RT/3tfyw'3 Kiiixii^P'tyfy 

y^JR^SdlRiltfi, H © 2t It l£ * , * SHt; , Kft*if©fellStt 2 0 0 0~3 0 0 
0tXB 3 0 0 OttrixSiSSt-IffiltS r £ II iottf.tb, ^ 9 7 r W h# 31 

nab. a & n t ^ 5 & © -e & 5 0 

[ 0 0 4 2 ] 

200~2000W/ ( m • K ) , ,fc?>#*U<H:400~2000W/ ( m • K ) , $ 
6>t-»^L<ttl 0 0 0~2 0 0 0W/ ( m • K ) T* 5 „ r. tl b <D SUM mm <0 Ig f± 2 

[ 0 0 4 3 ] 

* AS # ? * H: , e^-^ffS^fR] (clft^-ffi]) fc *5 5 ?& e # m ( 3 W / (m • K) ) £ Jfc 
St, i|S^©ffirt^|p] (ctt(cEi£i-5^l^) ilj3lt5l6l$ ( 5 7 W / (m-K) ) 

*s iss < , mxamfcrn ( % a ) in 0 ~ 5 -e & s 0 ^lt, ro^^iaift*!?*!!^^ 

[ 0 0 4 4 ] 

Bfc T A' 5 = 7 A *s p (f b 5 . *tc< 7/K -T-^O^^co^'fkT/v? = nil«»I* 
tt** UftV^tft, mi&KftLftW ±oT, Sfc # CD ^ { T /V 5 - ^7Ar±*^JS^^i-*5 
17 <5 B? ftS T 5 =■ !7 IC fi ^ iiX & V" 1 0 
[ 0 0 4 5 ] 

[ 0 0 4 6 ] 

[ 0 0 4 7 ] 

iiH-g-i-srirasTtSo ^(Dftfe,cDi*^-^tbTf±, ^y^^v-^-r-w^^v — # y 

n'f 1^7^ w-f, h N # y t y — k # y ^ * # 
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[ 0 0 4 8 ] 

r & & ft. s> itt bb ib. & ib \c & . # 9 xmm*$ nffi&u . mm. sfe , & * *a e 

so, &nm* gfeffl. m w. ®. m . x^/v^-i*^, mntsjtm* m.^m±n, mm 
mgfem, mm, ?tm, &Mm&'j>&mto-tz ^ t h^mx&z„ 

[ 0 0 4 9 ] 
[ 0 0 5 0 ] 

m&m&5Lfc&fcMmffi&j&i£<Dmfcm*fa^&vzm&m>&t£. # * u < « 2 . 2 ~ 1 

0 0 W / ( m • K ) , ^^}-0*b<fi3. 0 ~ 5 0 W / ( m • K ) , *&£f*U<«:3 
. 5 ~ 3 0 W / (m-K) fc 5 0 £©*H53|tJ*;&S2. 2 W / ( m • K ) *Iffc5i, 

fcfbfclie^ttSrSfP^S-fca^fcfc^SS-tHtfifcS. — 1 o o W / (m-K) jg 

[ 0 0 5 1 ] 

ft ^ fi , $f*L.<f±lX10 6 ~lX10 20 Q - cm, S felC*ft L< II 1 X 1 0 8 ~ 20 
1X10 1 8 Q • cm, *t0*L<ttlxlO 1 2 ~ 1 X 1 0 1 8 Q • c m T? 5 0 r 

a« *> s . — # , ixi o 2 0 q • c m & m x. s m&m&BLj&mitsiffi m j* a* # * # z> <o \t 

[ 0 0 5 2 ] 

IrI U;fc![*tt^KJfc«ffc;a!atJIH&«'fbS*S. 

[ 0 0 5 3 ] 30 

KfcmfcMffimRTfmfcm&ftmm<oMW>w.faiz-o\ / ^xw&irz> t , *-rsj(&«flss»iB 
si ft s> «r jg © # ^ tin* , ^<om^m<Dm^^^i.y), mz>mt w-njjfajntmujjfaiz. 

[ 0 0 5 4 ] 
[ 0 0 5 5 ] 

«tSrlS4t5fc*»«t^4f ITU, 7* <5\ 6£ 5 , * m & , =» W /nfc 

[ 0 0 5 6 ] 

Kl6S!fl:M»flB»ric*fcPPJn-r5Wi»©«JK*«r±, £?£L<f:il - 2 0^*9 (T) , 
J L< »2~2 OT, ItjJS L<li3~2 OTffcS, r Ct^^S^ 1 T* 
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■ — * , IS«I^2 OTS:It5iSll > *ffl±#fetx,t<v^ 0 ro^^^^coffifflds 

£ fw , m ft 6t £ * 5 . 
[ 0 0 5 7 ] 

^^gtt Ltd, h7v^7 7-)Siit, rv^sfe^^e, aisEfgt, Wffl^^ 
sCx J¥ t±i & a* as s » s*«'fba!i»jBfcj*»-t-5Stiifctfv*s£iat-e*5 c sjsaft: 

S flg i!B ffc ft , ix-hiR^ 7-f;Ut, y'vytVl^ 3KjR % Jili!R«e>at*&&:Ra>JNl 

e*tts*s«'fta»jffij«; »'# m /* -r * r t as # 5 „ 

[ 0 0 5 8 ] 

SJcS$*5*fe#*s^ { f^tL5o rftfe©SJS»*i LTtt, JR a -f Is S JS * a ft S , 
*t ** « Yfc: S J& * fi««'ffc;SJC****»fe>*t5. 

[ 0 0 5 9 ] 

-«5»€SH4SffiI!'ffc;a»Jififc?gflcSri'— h^t^ftSi^, cd £ ft 4 b< ft 0 

. 0 2 ~ 1 0mm, S 6 |:jf S L < ft 0 . l~7mm,:tt>b$?4L,<ftO. 2 ~ 3 m m f 

5 „ ^©ffS^O. 0 2mm*}t-efc5i:, « « ft ^ * ^ + # # ft ^ ;ft, £5 

ft . ^ <0 m & \± m £ X fa <D M&tfi % ;h £ < T Z ~ k X* 2 Z> fc ft , $E V> ^ tft if 4 L < ft » 
0. 0 2~3mmTfc-5i> If & X fa <D & & & < -t Z ^ t X % Z> b k h ^ mU 

[ 0 0 6 0 ] 
[ 0 0 6 1 ] 

^S.t^l^'e^'l4 5ta^f!lSriBlR]^-y:5#'a-(c:oV^-CfS?g-r5o S 2 l^^ti 5 l:, &M12 

a ©rtaiCli, ^f+lff ^ 1 3 aiS^-hft|;jg^J}l,tV^3, *fc, ill 2 aOlT 
tttlSitfSt Lt©-^Ci7lc^l5 1 4 a^Bg^, jktKm^ 1 4 aCioTf 
4t5«»0«*lMl ft, ^ t ff" 1 3 a©^^^"lRlfc— tt5 i 5 tiSot^S. 
[ 0 0 6 2 ] 

r co * if f 1 -r i 3 afcK;&:«fcS!*nii&fiftwi 5 & ?e :« £ 5 0 rr-r-, 4Si 2 at 

ftgl*L3fcv>ira^g«^^ix.t5jx % ^ tr^-Y 1 3 a 3fc ±1 £ S a ft M It J3g #1 j£ 

1 5 fc-a-sfr s n * s jes w as a » ib ft^® kub icittt $ h 5 . tt, s jts a i t w. m m m * 

1 5 K5L&&tommBa b <D&8>&R&&Kmmiia&'&1f £-&1zm&£.tii* J* ft S J& 

a-ftS^J3§ft^^^«8iC^t^$tt5„ #C , ^C^^^l 4 a iC ±ot^t Iff^ 1 3 a (CI 

^-•rfcr-r^ 1 3 a s ;s a ft a «og j& #5 1 s^^^^siift^^&fti^nu-c&v^-cfcivv 

o r <d h # , tAHMift, - hft<DRj&&fcM®mm.&®> 1 5 <D&&%fa]£-m-rz 

ft J6 „ SJSaft®^J3gcD#^8t&U { !l&e^te3te:W#.lftS' — h^coSJtSaftMfcfflgili&fiS;^ 1 

5CDJ¥$^fR]E-iHlfi]$tt5o -CD|Efa;|£1iT£j&aftaW;Bg£aftSJ&&-£:, & H 1 2 a 
a» & a 9 fflti > RJ£aft®»JB©^^«iatfjlfte*tt3ls4«3!i8***S*|6aK:ElRj Lfclg 

b L- > * co # fold 33 v > T i5 I ^ 3* £• =t 1" 5 0 &oT, J¥ £ # fafc £5 v n 8H£ a* g # 

£*iSEII&2£«fi-;fsk fift^y^r-^f ©gc^v - h^tlffitSc: J:*s-et5. rco 
ffSffczH'ftv-— hllcoff$^-[p]co^e^*A. T ft, ttrifccoSSttiJ:*), £? 4 L < ft 2 . 2 
~ 1 0 0 W / ( m • K ) » $fctc:&4U<ft3. 0 ~ 5 0 W / ( m • K ) » * h & 4 L < 
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!2 3. 5~30W/(m-K)-Cfc-5 0 
[ 0 0 6 3 ] 

& te: , iBitt^-M i©Brt*iSi (B l ic^sttSXtt^iP], Y W ^ [fg ^ ) ix ;S £1 ft 

\Z , & 3! 1 2 b fcl^$H5 ^rt f f-f 1 3 b Offift*|Rl CiAidM 2 ^ - St5i5t 
, — ^©jk^^^T14b^ifeMl2bOM'lBa*-^*riR]§*TiBtSi-5o 2fe , 3c 4$ ^ 1 
4 blciot^tlff^ 1 3 bt^ai5-ti,fcSJS:W<t®»Jli3iadK»i 5lc^^?rRl^Pi-5 

fe, K JK « ft S » JIB o ^ ^ * X tJf » e * « » tt R it& « -fb S # JIB J* 4fc l 5CDffip*3*"(R] 

m E IrJ <S *u 5 . ^©Eft^1iT*S/&aftM«J3B%aftSJ&£-fr, ^1 1 2 b 5 Hit 10 

-Jr — s?ffl©Jk»v- Hfi:IJlt5 - h # x # 5. irolgltt^- h l l © ® 1*1 ;*f ft © 

fffc'B^^Xpte, ttiiS©S*{-i'5, £? ;£ L < f± 2 . 2 ~ 1 0 0 W / ( m • K ) , 

* L < {£ 3 . 0 ~ 5 0 W / ( m • K ) , *t>$f*b<f±3. 5 ~ 5 0 W / ( m • K ) T 

S o 

[ 0 0 6 4 ] 

ro|l|*^ttO»eillttS^«<bSi#JfifiJ£3gfl:te38V>-CH:, R M It* BS 1B. & to & 20 

ffiftbT#6>ft6t©T*fe5. ^WSJ^^ftM^JIB^a^^tt. R JM ft M *Sf IB 1 0 0!t 

mfottvx, mtem^feftiAffl 5 ~ 8 0 ons ^E^-tt fcotfe^. * it , e an* ?e 

* *!l tt » S^®ftM#JJBcD^fe^* ( X i ) J: •? t> , i* v» » 3* * ( i 2 ) & <l> * < fc t> 

— iri m *r l -c 5 . * fc , :oifiitt?E«Slf±«MS*tt*f t5 t©tfe§. ^ L 

^flc©«ke**iRifc»»Eifts*tTVN« 0 r»i 5 ct^Lfci^-s g/s^ftSSOB©;?* 

htzmfcm®i&&W-t z ^ t &x 2 % e 

[ 0 0 6 5 ] 30 

mm. if ? 7 r 4 w.fc* vm, mittr-im, g.tt.r a» 5 a, ^ft^-<sf.&.tmft 
*j r± » £& * * (A. 2 ) 9«*i5r :jif>oEiPiiaot, ± 0 ft ft m & 

?£M-r Z r. i: 3* -e £ 3 0 

[ 0 0 6 6 ] 

mRTf J? ? 7 T -J h *5 5 4> * < tt-*Oiei*i ! 2 0 0~2 0 0 0 W / ( m • K 

) -C*>5i£##*UV. ^ttb©^'£^'l±^a^iti. Ifi^* ( -A 2 ) & 6> ffi ft 5 40 

[ 0 0 6 7 ] 

ro^5g^ffi^me*ttSJ^^ftSMJIB^^#:^*5VNTfi, h ;|* K: j& £ ft , * 

m h^<o~>— h^x^ (om^^^^M^^m^^.^ 

[ 0 0 6 8 ] 

£ <ommm-m<o temmm&i&ftK$$ v^t s « ft m «r sb f* , a-^ 

:M 44 S ft 1! « JIB o j£ ,11 14 (#^S^EftffcJ?tt) l:iot, « ftte K & « 50 
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[ 0 0 6 9 ] 
[ 0 0 7 0 ] 

n a* bl j£ a -fk 1- s ttr <d s 9 m & m *a a «b k tt m # # pp m £ ti . &. & a it m m as <r> & * 

o r©SS^S©f 4§ <£ o T , £j£«flsS#JB©#^#Xtfl»e»te2E:KjlHiase 
[ 0 0 7 1 ] 

^ W fll £ M ft #t 1i *i IS 3£ £ -3: , «#Sr^lJn-f-S r. i |:± oT^Att^^^^WJf©^-? 

^*tilB«:H#:|*t8te:tB*5»i**-CV^ 0 :©SS*ftt M & tt ^ * # Jig o 

all* (^?«©l[R]tfftt) 8£ « £: f ij LT^iftte^TK^Vi&JJg&^a^IBip] £ -fr 5 

1 1 # 5 i i i s t* t 5 . 

[ 0 0 7 2 ] 
[ 0 0 7 3 ] 

Mlss/&a{tM4Siig#>a/&*b f= ft, ififtt^«iK^©^7 * $l *t ^ o i§ ?!? <o 3fc « £fl 

[ 0 0 7 4 ] 

mz5.%.j&mfcMffi mm. tittle , w^'it : t^L.f£\ / ^K!tmitmmm<D^.^^m^^x 

t J: < » *J^KJC&«<ffcS#JB©*«:-g-*r£*-C't>J:v% 0 4 N K Jfc 5M fls M #f IB iifi ife |c 

[ 0 0 7 5 ] 

J& « flS S! # JB ) T? t> J: < , 5 -T * h n tr y * « A S J£ 51 ft ffl m Jig T? t> i ^ „ *& ft A £ 

JE « -fb £! #JB r± , ;M fit -r 5 £ , &5»Attfflte:fev^T*^ttS:frtt*jK;|a&j3*-*-ttiS 
4fct6i**SJfSaft:a»IB-ea5>5. — ^ ^ ^ h n fc° 5/ ^ ^ A t£ H ^ fb M j§g fi , % 

[ 0 0 7 6 ] 

M fa bl jc& si -ft a «f flg la 4b , ^ yyyittL, t& m> & & 5* -t m it ffl & m & v x 

st 15 ^ ^ ^ 1 4 a, 1 4 bfi, & 3! 1 2 a, 1 2 b £ tf J; 5 i^-MES$tlTV^ 
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5i5, -^©^C^15 14a, 1 4 bl:f KlttJ;^. 
1 0 0 7 7 ] 

TV^sas, s*ra±XttN*R±as#|Sai-SJ:5K:EKbTt)J:v^ 0 • BtflB^^^Mi 
, M2li, IIttfe5i\ ft«l^^-e%j;VN 0 Sfc, mffB^c^^^l 4 a, 1 4 btt^ 
fimM 1 , M 2 — fa \C MX? Z £ 5 t£ SB IS £ T 5 a* , Bi^iUMl, M2^-^l6]£i 
± ICII^S J; 5 14a, 1 4 b IriHIS LT iV^„ & b ^ «*|MK M2 

Xtt^I 1 2 a, l 2 btr[slte$-e-T'ti:v> 0 

[ 0 0 7 8 ] 

[ s*l ffi fll ] 10 

m-Mffl%.Tfikm.M%mifxttsmmMMWi*£ k \z m & & \z m m -t z 0 
( n m m i ) 

KJ£«ffcS»JHfcLT*&tt^#*V#JBT?*>$7 l V':7;*!> V f - tf * - ( 4 - T $ 7 
- 3-^f/l'7i;- /W) v ? ^U~>v ? /Wm — (SiT\ x**V«HAiV^5. ) , <K 
fc^l i LT 4 , 4' - T 5 7 - 1 , 2-J>7i=;H^V ( £t T > S -ft 39 A b v 5 o ) 

^ft^f&fc^^lOOW/ (m-K) , iil*l"!Oief ^5 OW/ (m-K) , UT 
„ m&m&ftmm A b 0 a ) &t^mM;frtt£^UftV^^T/V$ = ?.klfc:t£i&5fc (Bg 

Ml 7 0 'C iz M m L fc <&m K jo 5 V — h ^ © * tf f \c A ft T ?g ffi £ it » © ^ , 
^^^*i0v i ^.9o^* c f^T, not, io#fiax?&iIltt^#=¥Vl£J3g£-5Sft$ii' 

, f^fe^14S^^'fkM«Bg^^#:^bT^J¥$2mm(DfSie^'l4iX-h%f^MLfc 0 ft 

( m m m 2 ~ 4 ) 

x^if->f 1A, ft #j A , f^^^tt3Ei»^JAS.U«^'fl:T/V5=>J'A^^llC^i-iH-g-* 

-eia-a-L, z ^ b \z z v fcj&mfcMMmm.i&®*mMvtz e ft *s , n ;M 4 -e « , 

ie«ttS«^JAcax.T, e * 3fc « £0 £ u-r^^r B li{k* (ftMft^xil 
« 5£ It ®U £*T, i^f ttS«f B tv^5. ) Sr^ltc^l-iE-g-STlS-a-LfCo * 1 
St± 5 tHlW2©«^«S^5 7 1 ^?C|EILfe£t^l4< MM W 1 £l^«Hc#&<i£#<|4 30 
> - M:f^I tfc. 
(fUSfliJ 5 ) 

fcfo&ikmmm b vxmM>&=-tf*ci/ffimx*ibz> i , 5 - bf * - [4- [2 - rf ■ 2 ■ 

(^f ;U - 4 - t: Fc3fv'7i-;l') - tf — A- ] 7 m / v- ] ? y P Vv*;n- 

X/W («T, s# + */IBBiV^5. ) s SI ft SI A, !l&fcgrtt;fc:«#jA&U : MftTA'5£ 

5 J£ IS ft S W J3B ffl Efc 4b £ ffl. * 1 5 0 *C m U & 9 lc *j ft $ — h <D -r If T 4 \z. A 

*t t * M £ * „ ^roi, «S^gi of 77©«f t lex, I05°c, 6 o ftmxmik 

6 •* , !ffcfciI'l£SJS5SftM«tJ§gEfc7i£#:£ b T CD J? £ 2 mmWie^tt V- Mrff I! L-fc, 

ft *s , at ^ i» <o * tt ^ — b « o r ^ « -fb ai » jb la* * *s tt 5 ff s * si i u fc . 40 
6 ) 

^tf*~>mmB, « ft *u a * mmm&ftmm ARvmtem&ftmfflB 1 tc^-rga^-fi 

T-SE-a-b, ffi^i"3::£K:J:0KJ£«ftS»l!BiB/ifc**«i;KUfc. co S Sf ft S «f flg *I 
SilrSl 1 5 0 "C An ilfc L fc & M *5 «- 5 V — h 4ft o ^ -y if f ^ A T ^ » ^ * fc 0 

tog, si jfc & a? 1 o^^^ofiBEWfte-c* 1 0 5=0, 6 o^BTSftH, lefts 
( Jfc « « 1 ) 

x#*^»JBAfttJ t i!!fl:*lAt* 2 t *ti^ifS#L, S^tS r t lei >3 s^5S!ft 
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m m m - h * » tc „ 

(Jtgfll 2) 
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